Abstract-In this paper, by using bilinear form and extended three-wave type of ans¨atz approach, we obtain new cross-kink multi-soliton solutions of the (3+1)-dimensional Jimbo-Miwa equation, including the periodic breather-type of kink three-soliton solutions, the cross-kink four-soliton solutions, the doubly periodic breathertype of soliton solutions and the doubly periodic breather-type of cross-kink two-soliton solutions. It is shown that the generalized three-wave method, with the help of symbolic computation, provides an effective and powerful mathematical tool for solving high dimensional nonlinear evolution equations in mathematical physics.
Introduction
It is well known that many important phenomena in physics and other fields are described by nonlinear partial differential equations. As mathematical models of these phenomena, the investigation of exact solutions is important in mathematical physics. Many methods are available to look for exact solutions of nonlinear evolution equations, such as the inverse scattering method, the Lie group method, the mapping method, Exp-function method, ans¨atz technique, three-wave tape of ansatz approach and so on [1] [2] [3] . In this paper, we consider the following Jimbo-Miwa [4] . By means of the two-soliton method and bilinear methods, the the two-soliton solutions, three-wave solutions of the Jimbo-Miwa were found as well as [5] [6] .
In this paper, we discuss further the (3 + 1)-dimensional Jimbo-Miwa equation, by using bilinear form and extend three-wave type of ansatz approach, respectively [7] [8] [9] , Some new cross-kink multi-soliton solutions are obtained.
The multi-soliton solutions
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where the Hirota bilinear operator D is defined by
Now we suppose the solution of Eq.(3) as 
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